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u \]HBE7CFPQM(CXeIe_M</
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.-/%%-0!132546879- :;-!49)< ?8=/46!'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> CFL $@WE7L(G*? \]@  JB\]P > \bMOCFHjnB\]H  UP C PQM(CXA CXL  Z]eIE]M=A=G^M G^e  C|CFGIHBCFL .@ D-/ > GICFP(C .@ D JBGICFHNM
CFGIHBPQCXL(PQCXG_MOP{\beIP [LQZQC  NM(GICXLQ@BHBE7PQP;:BL(\]RTSBC  8 LDJBG^CA=G^M G^e  CkJBCFP > G 3A @ L(CX\]eIG^P(GICFL(CFHBJBCXHSPsH 5
 CXHBJW@BHBE7CFHD/ PHBJBCXLQCXLQP(CXG_MOP`G^PQM 8 n#CXLvJBGIC 3C HNMT\0KVJBGICFP(CFL .@ D|\]@BRTSVJBGIC 3 RTSBHBG_M(M(PQMOCFeIe^C A  GIPQRTSBCXH
> F 5 hDeIG^CXHNMY@BHWJ > F 5"3 CFL V CFL JWC6BlHBG^CXLqM</ > G^C .@ D  GILQJzJBCXPQSl\]eIn=GIH A  CFG!IoCFGIeIPH:BLO\bRTSBCXH A CFL(eICFE]MDC
E /mYG^HBC > \bM(CXHUnl\]H jPH:BLO\bRTSBC21JBGIC`\]@BP > \bM(CXHBJWC6BlHBG_MOG^Z7HBP 5 1 > \bM(CXHBA5\]HBG):B@BeI\bMOG^Z7HBP 5 1Psn  L(\]E7C 5
@WHBJ 3 MOCF@BCXL(\]H  CFGIP(@WHBE7CXH nyCFPQMOCFSNM</ > GICFP(C  GILQJ V Z7A > FG 3 MOCXG^eIP G^HNMOCXLH:BL(CrMOG^CXLQMK@WHBJ
M(CXG^eIP{RFZ7A :WGIeIG^CXLqM</
 /mYG^HBCV\beIP > U > DGFn#C A CFGIRTSBHWCFMOC PsH  CXHBJB@WHBE7P(n#CXPQRTSBL(CFGInB@WHBE7P(PH:BLO\bRTSBC21vJBGIC?JBG^C  Z7A :#Z 5
PQG^M(GIZ7H @WHBJ  Z7H B E7@BLO\MOGIZ]H JBCXL FDCFHU@WM A CXL(PQRTSBHBG_M(MOPqMOCFeIeIC @  G LI ~ PQZ  G^C&JBCXL :BLQZ A C H E7C 5
nW@BHBJBCFHBCXH > \bMOCFH > @BCXe^eICFH n#CXPQRTSBL(CFGInWM / > GICXPQC 3 :BLO\bRTSBC  G^L(J V Z7H JBCFH \]e^P > F 5 hDe^GICFHUM @WHBE7GICFL(CFHBJBCXH#PsH  CXHBJW@BHBE7CFHGIHNMOCFL;:BLQCFM(GICXLqM</
> \bP Ps@WP(e R]P(CXH V Z7H mYRTSNM A CXG^MQMOL(\]HBPO\ UM(GIZ7HWCXH CXL  Z7eIEbME7CFHBCXLQCXe^e JB@WL(RTSPs@  L(@  C V Z7H 3 M(Z7L(CFJ
YL(ZjRXCFJB@BLQCXP / > \]P * HWA3\]LQP(Sl\beIeIG^HBE3JWCXL6P@  L(@  :B\]LO\]A=CFM(CXL  G^L(J JB@WL(RTStJBCXH .@ D 5 o\]L(PQCXL!JBCFP
> FG 3 8 nyCFL(HBZ7A=A=CXHD/
> CFL +@ D 5 hDZ]A :BG^eICFLJBCFP > FG 3 P(Z]eIelJl\]P * :#Jl\bM(CCFGIH A CXe^HBCXL 3 M(Z7L(CFJ&YL(ZjRXCFJB@BCXP A @BL D \]@ JA CXG^M
@BHWJ+@BHNM(CXL V Z7e^eICFL Dv\bPQM9JBCFP 3C PqMOCXA=P9CXLQAR7E]eIGIRTSWCXHD/
KLNMPODQSRMTVUXWY#Q[Z]\^T`_aQ[bcTVd]Q[e`ULMPf^UgQad]Q[e`Uih8T`Ugj`\^T`j`Mkcl\^mnT`U#opT`RrqgQ[UgMtsUud]MPv]w*T`RPM
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> G^CwmYHBE7GIHWC?JWCXP > FG&E7eIG^CXJBCFLQMkPQGIRTSgPQM(L(@  NMO@WL(CXe^eGIH V GICFL c @WH  NMOGIZ]HBP(E7LQ@#CXH @ PnBn   E ~ C
 +@ D o\]L(PQCXL
 YLQZ A C H A3\bHl\]E7CFA5CFHUM @ YL(Z A CXP(PQC"!#YL(Z A CXJB@WL(CXH! IvLO\bHBPO\  NM(GIZ7HBCFH ~
 > \bMOCFHjnB\]H  ]Z]njQC  NMOC @ Io\]n#CXeIe^CXH! c CFeIJBCFLk@BHBJ L HBJBG A CXP ~












PnBnBGIe^JB@BHBE   E C'YLQGIH A G(BG^CXeIe^CXL Ps@  nl\b@gJWCXL > \bM(CXHUnl\]H  bCXHBE]GIHBC
$@BL " C)BL+*bP(CXHNMO\bMOG^Z7H|JBCXP > \bMOCFHjnB\]H  UP(RTSBCFA3\bPG^A,[LQZ A C H LO\b@BA JBCFLkmYHBE7G^HBC!JBG^CXHBCFH|JBGICP(Z7E
 "-/.10#2	"043  256.73-/. 8uGIC V CFL R7L9#CXLQH JBGICSI\bnyCFeIeICFH!JBG^C c CXe^JBCXL?JBCFLIo\]nyCFeIe^CXH\]eIP L HBPQMO\]H A CXHV Z7H > \bMOCFHUM C #CXH+@BHBJgJBGIC L HBJWG A CFP\]@  JBGIC > \MOCXHWP+*bM A C?JBCXL Io\]nyCFeIe^CXH|A=G^MkG^SBL(CFH L M(CXL(\bMOZ7LQCXH
Pn;: CXG^RTSBCXHWJ A @BL c @BH  NMOG^Z7Hl\]e^G^M+*bMkJBCFPLQCXe \MOGIZ]Hl\]eICFH > \bM(CXHBA=ZuJWCXeIe^P<:DCFL(JBCFH  Z7e^E7CXHBJWC mYG^E7CXH=
PQRTSl\  MOCFH+G^HBP(n#CXPQZ7HBJBCFL(C A @BLf>WM(GIA=GICXLQ@BHBE JWCXL?oCFL  Z7LQA3\]HWRXC A @BLU[CFL A@ E7@WHBE5E]CXPQM(CXe^e^MDC
 $CFGIE7CFL A=G^M > \bM(CXHUnl\]H b\bJBL(CFP(P(CFH\be^MOCFL(Hl\MOG V A @ c L(CXA=JBPQRTSBe @ PQP(CFeIH A @WL{P(RTSBHWCXeIe^CXH > CXL(CB CFL(CFH A G^CXL(@WHBE V Z7H > \bMOCFHBP+*M A CFHA=G^MkJWCFMOCFL(A=GIHBG^PQM(GIP(RTSWCXA $CFG^M V CXLQSl\]e_MOCXH
Z[]\ ^`_ba
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 m K=Be^G A G_MOC U[CXL :DCFHBJB@BHWE @BHNMOCXLQP(RTSBG^CXJBe^GIRTSBCFL L HBJBCKjM C #CXH A @BL U[CFL :D\]e^M(@BHBEJBCFL > \MOCXH 
P9*bM A CHB\]RTS3JBCFL(CFH uRTSBe @ P(PQCXeI\bM(M(L(GInW@WMOCFH > GICFP(C L HBJBG A CXP  R7HWHBCXH A=CXSWL(JBG^A5CFHBP(G^Z7Hl\]euP(CXG^H
@WHBJ+JB\]JB@BLQRTS+JBG^C6U[Z7LQM(CXG^eIC!JBCFL9CXGIH A CXe^HBCXH L HBJBCKjM C #CXHP(GIHWH V Z7eIe ]Z7A nWGIHBG^CXL(CFH
 > GICf>yCFLO\bM(GIZ7HBCFH5JWCXL .@ DnyC A G^CXSBCFH3P(G^RTS3G^A5A=CXLY\b@  CFGIH A CXeIHWC > \MOCXHWP+*bM A Cs@WHBJ3HBG^RTSNM
\b@  " CXeI\bMOG^Z7HBCFH
 mYRTSNM A CXG_M(MOL(\]HBP(\  NMOGIZ]HBCXHg@BHBJgJBGIC V Z7HgGISBHBCFH&nyCFHj@uM A M(CXHYI\]n#CXe^eICFH  R7HBHWCXHG^H|JBCXL .@ D
CK=BeIG A G^Mk\]eIP{PQZ7eIRTSWC?E]C  ]CFHBH A CXGIRTSWHBCFM>: CXLQJBCXH @ uRTSWe @ PQP(CXe :DZ]LQM " mWP D I L Gm ~ 
> \bPF{\]R bCXHBJ JBCFL mYHBE7G^HBC3PqMOCXe^e^M JBGICSU[CXLQnBGIHBJW@BHBE A :9GIP(RTSWCXHdJBCXH e^Z7E7G^P(RTSBCFH L H  Z7LQA3\MOGIZ]HBP 
CFGIHBSBCFG^M(CXH @ > \MOCXHWP+*bM A C ~ @BHBJgJBCXL?BS C P(G] b\beIGIPQRTSBCXH " C BL9*]P(CFHUMO\bMOG^Z7HgJBCXL > \bM(CXHUnl\]PQGIP @ Y@H?yCXL)!
> \MOCXG^CXH!yCXHNM  CFL(HNMOC jCXL V CXL ~ SBCXL)mYP!@BA  \ H M!JB\]P > \bM(CXHBP(\bM A A3\bHl\]E7CFA5CFHUM @ > G ~ !Jl\]P>[@   CFL(A5\]Hl\]E7CFA5CFHNM @  G ~ !WJl\bP " C)BeIG] \bMOG^Z7HBP(A5\]Hl\bE7CXA=CXHNM @ " G ~ PQZ :9G^C!Jl\]P > \bMOCFG `@BHBJ " CXRXZV CXL C A5\]Hl\]E]CXA=CXHNM @ c G ~ 
 

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> G^C  Z]A Be^C	KuG^M+*bM nyCFGJBCFLFDC}\bL(n#CXG^M(@BHBE V Z7H IoL(\]HBPO\ UM(GIZ7HWCXH|CXL  Z7L(JWCXLQM{JBGIC " C}\beIGIPQGICFL(@BHBEV\]eIP
CFL(CXG^E7HBG^P(E7CFPQMOCF@BCXLqMOCFP  C PqMOCXA  A A   > GIC uRTSWeI@ H  Z]eIE7CFL(@BHBE]CXHt@BHNMOCFL A     e^CXE7CFHCFGIHBC YL(Z A C H 
\]nWe \]@  We \]HU@BHBE?Z7SBHWC * HNM(CXL(nWL(CXRTSU@BHWE=eI\]@  CFHBJBCXLDmYRTSUM A CFG^M hIoL(\]HBP(\  NMOGIZ]HBCXH PQZ7LQM(GICFLQM Hl\]RTS|JBCFL
A5\0KuGIA5\]eICFHPHUM/: Z7LqM A CFG^M(Jl\]@BCFL%HB\]SBC" c @ LYJBCFH=@WHBE @ HBPqMOG^E7PQM(CXH c \beIe @   1-  ^ . ~  \]HBHKJl\bHBH
n#CXGmYG^HBSl\]e_MO@BHBEKJBCFLU[Z7LO\]@WP(P(CrM A @BHBE @BA   A ~" CXRTSNM A CXG_MOGIE  ]CXG_MEN\]LO\bHUM(GICFLQM<: CXLQJBCXH
* HUM(CXL=JBCXL PHBHl\]SBA=C"!YJB\ H CFRTSNM A CFG^M  *]SBGIE]C#IvLO\bHBPO\  NM(GIZ7HBCFH V Z7H
	 V CFL(S'*]e_MOHBG^P(A * H G^EQ U@BL A CXL
> \b@BCXL P(GIHWJ!uG^PQMDCXGIHWC  Z7A nBG^Hl\bMOG^Z7H V Z7H NI G@WHBJ GYI GG^H  Z7e^E7CXHBJWCXLCXG^P(C A : CXR UA * H GIE C
 mYRTSNM A CXG_M  *]SBG^E7CMIvLO\]HBP(\  NMOG^Z7HBCXH : CXL(JWCXHPqMOCrMOPC	KN UeI@BPQG V \]@WP(E7C A@ SBLQM 
 X GIRTSNMOCFRTSNM A CFG^M  *]SBGIE]C IvLO\]HWPO\  NMOG^Z7HBCFH : CXL(JWCXH l\]L(\]eIe^CXe A @BCXG^Hl\]HBJWCXLo\]@BP(E]C A@ SBLqM6!P(Z7eI\]HBE7C
PQGICw\]@   bCXGIHWC?CFRTSNM A CFG^M  *]SBGIE]CXH " CFP(P(Z]@BL(RFCXH @ > \bM(CXHBP9*bM A C ~&A @BE7LQCXG  CXH
 X GIRTSNMOCFRTSNM A CFG^M  *]SBGIE]CIoL(\]HBP(\  NMOGIZ]HBCXH: CXLQJBCXH V Z]HJWCXA $CXG^M9B@BH  NMw\bH! : Z|P(G^C P(RTSBLQCXG 
n#CXHWJt\]@  CXRTSNM A CXG_M  *]SWGIE7C " CXPQP(Z7@WL(RXCFH A @BE7LQCXG  CFH!JWCXHt\]HBJWCXL(CFHtHBGIRTSNMxCFRTSUM A CFG^M  *bSBGIE7CFHIvLO\bHBPO\  NM(GIZ7HBCFH&E7CXE7CFH @ nyCFL V Z7L(L(\]HBE7G^EznyCFSl\]HBJWCXe^M 
> \]PkSBCXG H M6!jGISWL(C6Pnl\]L(n#CXG_MO@BHWE :9GIL(J|HWGIRTSNM V Z]H+\bHBJBCXLQCXHgHBGIRTSNMkCFRTSNM A CFG^M  *]SBGIE]CXH IoL(\]HBP 
\ UM(GIZ7HWCXH=@BHNMOCXLQnBL(ZjRTSBCFH!N \]HWHxQCFJBZuRTS V Z7H3CXRTSNM A CXG^M  *]SBG^E7CXHSIoL(\]HBP(\  NMOGIZ]HBCXH5@BHNMOCXLQnBL(Z
RTSWCXH :DCFL(JBCFH
Z[]\ ^`_ba
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L H|JBCFLkCXLQPQMOCFHgmYMO\"#C :9@BLQJBCwHj@WL{Jl\]P?NI G \]@  @ LQ@BHBJ&P(CFGIHBCFLkmYGIH  \]RTSWSBCXG_M A@ Lk\]e^eIC IoL(\]HBP 
\  NM(GIZ7HBCFH&L(C}\beIGIPQGICFLQM6 > \bM(CXHUnl\]H WL(Z A CXP(PQC : CXL(JWCXHHl\bRTS  Z7e^E7CXHWJBCXA " CFE7GIA=Cx\]nBE]C}\]LQnyCFG^MOCrMDC
E  ZuRTS WL(GIZ]L(GIPQGICFLQMOC > \bM(CXHUnl\]H WL(Z A CXP(PQC9C V Z]eIeIPqM7*]HWJBGIE7CSPsnB\]L(n#CXG_MO@BHBEZ7SBHBC * HNMOCXLQnBL(CB
RTSU@BHWE
  X GICFJBL(G^E BLQGIZ7LQGIP(G^CXLqMOC > \bMOCFHjnB\]H  ;BL(Z A CXPQP(CXCyPQGIA @Be_MT\]HWC PsnB\]L(n#CXG_MO@BHBEzG^H|CXG^H A CFeIHBCFH&\bMOZ 
A5\]LQCXH PH :DCFGIP(@WHBE7CXH!P(Z]e \]HBE]C JBCFL YL(Z A C H  bCXG^HBCIvLO\]HWPO\  NMOG^Z7H \]n :9G^R ]CXe_M6 L HBHBCFL(Sl\]e^nV Z7H#IoL(\]HBPO\ UM(GIZ7HWCXH :9GICxn#CXG E 
> G^CxE7CXHB\]HBHNMOCFH U[CXL  \]SBL(CFH+CFL  Z7LQJBCXLQH+CFGIHBC BLQGIZ7LQGIPQGICXLqMOCxmYLQCXGIE]HBGIPQnyCFSl\]HBJBe^@BHBEKGIA uCXL V CFL9BLQZ 
A C H P(Z :9GIC|CFGIH  C PQM(CXA A @BLKP(RTSBLQG^MQM wn A : [\]nBPQRTSBHBG^MQMOP :DCFGIP(CFH P@BP A@ SWL(@BHBE V Z]L ]Z]A BG^eIG^CXLQM(CXL
.@ D YL(Z A CXJW@BL(CFH3CXG^HBP(RTSWeIGIC H eIG^RTS5JWCXL " C WL+*]PQCXHNMT\bM(GIZ7H5JBGICFP(CFL > \bM(CXHUnl\]H WL(Z A CXP(PQCw@BHBJ G^SBL(CFP




G+G^HBJBCFPQMOCFHBP A :DCFG !GIA Z"WMOG^A3\]e^CXH c \]eIesJBL(CFG > \MOCXHUnl\bH  UP(CXL V CFL nBGIe^JBCXH CXG^HG\]PqMOCFL  je \ V CB
 C PqMOCXA  m[P3P(Z7e^e^MOCgCXG^H \]P C HBRTSBL(Z]HBCXP|@BHWJ CXGIH P C HBRTSBLQZ7HBCFP+\bnBP(Z7e^@WMOG^PQM(GIP(RTSWCXP " C WeIG  \bM(GIZ7HWP V CXL  \bSBL(CFH A @BL U[CXL A@ E7@BHWE3PQM(CXSBCFH!#@BA QC HB\]RTSQIvLO\]HBP(\  NMOG^Z7HBPQM C  A :9GIPQRTSBCXHJWCXHQ bZ7H  U@BL(LQGICB
LQCXHBJBCFHYPH  Z7LQJBCXLQ@BHBE7CFH
 SWZ7SBC oCFL  Z7LQA3\]HWRXCx@BHBJ
 jGIRTSBCFL(PQM(CXe^eI@BHBEzJWCXL > \]@BCFL(Sl\  MOGIE  ]CXG_M9JBCXL9e^CFM A MOCFH+CFL  Z7e^E7L(CFGIRTSBCFH#IvLO\bHBPO\  NM(GIZ7H
: *]SBe^CXH A @. R7HBHBCFH L H=JBCFL CFL(PQM(CXH|m`MO\"#C?:9@BLQJBCsHU@BL%Jl\]P \]P C HWRTSBL(Z7HWC " C Be^G  \bMOG^Z7HBP V CXL  \]S=
LQCXHgGIA BeICFA5CFHUM(GICFLQM6
mYGIHVf!HBeIG^HBC1 " CFRXZ V CFL C  GgCXRTSl\]HWGIP(AV@BPoPQZ7L(EbM A@ LoJBG^CP  NMO@l\beIGIPQGICFL(@BHBE9n A :   GICXJWCXL(SWCXL(PqMOCFeIeI@WHBE
JBCFL > \bMOCFHUnl\]H  e ]Z"BGIC?CXG^HBCXP ueI\ V C1 uCXL V CXLQPn#CXGJWCXP(PQCXH  G^CXJBCFLO\]HWe \]@  
> G^CXPQCXLGgCXRTSl\]HWGIP(AV@BP \]HBH A @BA CFL(PQM(CXe^eICXH5CXG^HBCXP8F{\]R U@BP{JWCXL > \bMOCFHjnB\]H  =nyCFGyeI\]@  CXHWJBCXA
mYRTSNM A CXG^M(nyCrMOLQGICXntE7CFHU@WM A M :DCFL(JBCFH > \]P?f!HBeIG^HBC1 " CFRXZ V CFL C Sl\bMxCFGIHBCzHBG^CXJBLQGIE7C YL(GIZ]L(G^M+*bM6!#@BA
JBG^C A @BP9*bM A eIG^RTSBC*Dv\bPQM A@ L9Jl\]P  C PqMOCXAE]CXL(G^HBE A @gSl\]e_MOCFH
Z[]\ ^`_ba
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$@BP9*bM A eIG^RTS A @BA " C Be^G  \bMOG^Z7HBPQA5CFRTSl\]HBG^P(A @BPvGIPqM`CFGIHnyCFL :D\]RTSU@BHBE7PQP C PQM(CXA @ " CXJB@WHBJl\]H A A3\ 
Hl\bE7CXA=CXHNM ~!A @gGIHBPqMT\]e^eIGICFL(CFH! :DCFeIRTSBCFPPqM7*]HWJBGIEzJBCFHUMT\bM(@BP9\]eIe^CXL<uCXL V CXL9@BHWJ+\beIeICFL X CFM A :DCFL V CXL(nWGIHBJB@WHBE7CXHgJBCFL jCXL V CXL@BHNMOCFL(CXG^Hl\]HBJWCXLCXL(A=G^MQMOCFe^M6
FDCFG X G^RTSUM(CXLQL(CXG^RTSUnl\]L bCXG_M CFGIHBCFP uCXL V CXLQP @ nyCFL?JB\]P X CFM A : CXL PQGIHBJtCFGIHBJBCF@WMOG^E  Z7eIE7CFHBJBC A :DCFG
c *beIeIC A @g@BHNMOCFL(PQRTSBCXG^JBCXH!@BA A @ V CFL(SBG^HBJBCFL(H!lJl\ H A=CXSWL(CXLQC uCXL V CFLJWCXP  C PQM(CXA=P\beIP G\bPQMOCFL
\]LQnyCFG^M(CXH @ JBLQZ7SBCFHBJBC > \bM(CXHUnl\]H  UG^H  ]Z7HWP(GIPqMOCFH A ~ C
E  > CXL9nyCrMOLQZ9?CFHBC uCXL V CFLG^PQM\]@BPQE7C  \beIeICFH
  > GIC X CFM A : CXL V CXL(nWGIHBJB@WHBE A @BA n#CFM(L(Z9?yCXHBCFHuCXL V CXLkG^PQMDE7CXPqM R7LqM6!WJWCXL?uCFL V CFLkP(CFeInBPqM9GIPQM
HWZuRTS+\  NMOG V 
X @BL3JB@WL(RTS A=GIHBJBCFPQM(CXHBP A : CXG WS C PQG  \]eIG^P(RTS V Z7H CFGIHl\]HWJBCXL5@BHl\]nBS*]HBE7G^E7C X CFM A : CXL bC  b\bHBH




  |8! ?>D8  
* A#" @ L[JBGIC  Z7A #Z7HBCFHNMOCXH=JBCFP  > G   C PQM(CXA=PDCFGIHBC9CXG^HBSBCFG^MOe^GIRTSBC uZ" M/:D\]L(CX\]L(RTSBG_MOC%$UM(@BL%nyCB
LQCXG^M A @BPqMOCFeIeICFH :9@BLQJBCKCXGIH o\$]CrM V Z7H$ C PQM(CXA nWGInBe^GIZ]M(SBC&$bCXH!JWCXHhDZ7A=A5Z7H PsL(RTSWG^MOCFRFM(@BL(CSDG 
nBL(\]L(G^CXP @ h8P6D !7P  \4{PnBn   7~ GIA Be^CXA=CXHNMOG^CXLQM !]\b@'"JWGICkGIHWP(n#CXP(Z]HBJBCXLQC9JBCXL YL(Z A C H JB\bMOCFHjnB\]H($ 
uCFL V CXL !JBCFL > \bMOCFHUnl\]H($  PkJWA5G^HBGIPqMOLO\MOZ7L{@WHBJ+JWGIC6U!G^P(@l\beIGIPQGICFL(@BHBE]P qhDe^GICFHUM(Pk\]@'" PQCFM A CXH
> G^CXPQC F GInBe^GIZ]M(SBC&$bCXH|n#CXGIHWSl\]e^M(CXH
" Z7e^E7CXHBJWC c @WH($NMOGIZ]Hl\]eIG_M7*bM(CXH C
)+*-,/. m[L :DCFG^M(CXL(@WHBE7CXH A @zJBCXH=hDZ7HNMO\]GIHBCFL0$Ue \bP(P(CFHKJBCXL	I D21 !bGIHBPQnyCFP(Z7HWJBCXLQC  e \]PQP(CXH" @ L
> \bMOCFGICFH!  Z7H,BlE7@BL(\bMOG^Z7HBP(JB\bMOCFGICXH!	uCXA5\"BSWZ7L(C ![\]@WMOZ]A3\bM(GIPQRTSBC43CXG^E7CXL)! c CXSBe^CXL 
$jeI\]P(PQCXH @ jMO\]HBJl\bL(J=hPs@BPQHl\]SBA=CXn#CXSl\bHBJBeI@WHBE ~ @BHBJgJBG V CXLQP(C  C PQM(CXA5\]@'" L(@5" C
68797;:=<=>@?'A/<B*DC > GIC L H'" LO\bPQMOLQ@($NMO@BL+" @ L YLQZ7E7LO\bA5A=C"! IkSBLQC}\]JBP)! YL(Z]E7LO\]A=A  G+ZjJB@Be^C"!mYL(CFGIE 
HBGIPQP(Cw@BHBJgJBCXLQCXH U[CXL :{\]e_MO@BHWE
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 .&HFA *-7 m[G^HBCYMOCKuM(nl\]PQGICXLqM F CXJBG^CXHBZ7n#CXL%*]RTSBC @ G^H JWGICXPQCXL=PsLQnyCFG^M HBG^RTSUMoH'*]SWCXLvnyCFP(RTSBG^CXn#CXH ~ 
 *F*D:  eI\]P(PQCXH A @BLIvC	KjMT\bHl\]e C PQC @ uRX\]HBHBCFLk@BHBJ \bL(P(CFL ! C A nyZ]e V CFL :D\]e^M(@BHBE ~ @BHBJ A @WLL A Be^CXA=CXHNMOG^CXLQ@BHBE V Z]H YL(Z]E7LO\]A=A=GICXL :DCFL0$ A CF@BE7CFH









4u-!;<#  G-/4 &% )<
mYP :9@BLQJBC CXG^HBCCFGIHBSBCFG^M(eIGIRTSWCYe \bMQM0" Z7LQA CXHNM/:9GIR $bCXe_M6!kJBG^C " @ L|\beIeICYL(Z A CXPQP(CtCXG^HBCP(RTSWHBCXe^eIC"!
A @We^MOG_MOSBLQC}\]J5" *]SBGIE]C @BHBJ WL(GIZ]L(GIPQGICFLQMOC&mYLQCXGIE]HBGIP V CXL :{\be^MO@WHBE A @WLSU[CFLJ" @ E7@WHBE PQM(CXe^e^M6 > GICJWL(CXGF{\bP(GIPJ$Ue \]PQP(CXH   
   .  !        @BHWJ    .10'- nWGIeIJWCXHxJl\]P c @BHWJl\]A=CXHNM JBGICFP(CFL L H'" LO\]PqMOLQ@($NMO@BL)
> G^C c @WH($NMOGIZ]Hl\]eIG_M7*bM{JBCXL PsH : CXHBJB@WHBE :9GILQJ+G^H G+ZjJB@Be^C?@WHUM(CXLQE7eIG^CXJBCFLQM@BHBJ\]eIP V Z7H       
\]nWE7CXe^CXG^M(CFM(C  e \]PQP(CFHG^A WeICXA=CXHNM(GICXLqM6 > \]n#CXGP(GIHWJ V G^LQM(@BCXe^eIC c @BH'$UM(GIZ7HWCXH A @ @ n#CXLQP(RTSBLQCXGIn#CXH!
JBG^C JB\]PG+ZjJB@BejGIJBCFHNMOGB A GICFL(CFH @   .1- 0  " . ~ !GIHBG_MOG \beIGIPQGICFL(CXH @  0! - "     !  0! - .  .10'- 
 "0  .   ~ !/\]@'" 
L9*]@BA=CXH @u  - "     ~ @BHBJgE7E"  A CXG_M A	C $Ue^GIP(RTSWC P $UM(G V G^M+*bMOCFHg\]n :9GIR $]CFeIH @ 	  . ~ 
L HVQCXJWCXA GgZuJB@We $ R7HWHBCXHgnyCFeIG^CXnBG^E V GICXe^C ue^Z]MOP{JWC6BlHBG^CXLqMkP(CFGIH%jeIZ]M(P{P(G^HBJ&P9#C A G^CXe^eIC c @BH'$UM(GIZ 
HBCFH!/JBGIC A @BL F C}\]LQnyCFG^MO@WHBE V Z7H mYLQCXGIE]HBGIPQP(CXH?JBG^CXHBCFH uGIC : CXL(JWCXH : *]SBLQCXHBJ JWCXL L HBG^M(G \]e^GIP(G^CXLQ@BHBE
JBCFPJG+ZuJW@BeIPkJB@WL(RTS PHBA=CXeIJW@BHBEzGIA IkSBL(CX\]JBZ7nUQC&$NMsA=G^M{JBCXH A @gnyCFSl\]HBJWCXeIHWJBCXH+mYL(CXG^E7HBG^PQM C V CXL(nW@BHBJBCFH
 "!$#&%('*)+#&',%.-/0%213%4/6587$9:58;=</>%@?BA:CD#&':967
mYL(CFGIE7HWGIP(PQC :DCFL(JBCFH JB@BLQRTS L HBPqMT\]H A CXH V Z7H    .10'- ZuJBCFLzCXG^HBCXLKJl\ V Z]H \]nBE]CXeICFG^M(CFMOCFH  eI\]P 
PQC V CXLJ$ R7L yCFLQM6:E]CFJBCXPmYL(CFGIE7HBG^PkGIPqMkJB@BLQRTSCXG^HBCwm V CFHUM  L JBCFHNMOGB($b\MOGIZ]HBP(HU@BA=A5CFL @ m L> ~ CXG^HBCXA
Z[]\ ^`_ba























PsnBnBG^eIJB@WHBE   A Cf!L(EN\]HWGIPO\MOGIZ]H V Z7H YL(Z7E7L(\]A=A5CFH!IkSBLQC}\]JWP !4G+ZjJB@BeICFH&@BHBJ+m[LQCXG^E7HBGIPQP(CFH
mYL(CFGIE7HWGIPQM C  A @BE7CXZ]L(JBHBCrM=@BHBJ :9GILQJ JB@BL(RTS CXG^HBC A   nBG_M nBLQCXG^M(C&mYL(CXG^E7HBG^P(HU@BA=A5CFLVCXG^HBJBCF@WMOG^E
E7C%$]CFHBH A CFGIRTSBHWCFM6 > G^C  eI\]P(PQC    .10'- " @ SBLQM=Jl\]L @ n#CXL=SBGIHl\b@BPzHBZjRTS CXG^HBCXH3CXG^E7CXLK\b@'"!Jl\bPPnBP(CFHBJBCXLQZ7njQC%$UM @ mYL(CXG^E7HBG^P U@BCXe^eIC ~ JBCFH uCFHBJBC A CXG_M+B@BH'$UMw@WHBJJBCFH&jMT\bM(@BPsJWCXLMFDCX\]L(n#CXG_MO@BHWE
A=G^MkPQGIRTS!PeIe^C :DCFG^M(CXL(CFH L H5" Z7L(A5\bMOG^Z7HBCFH :DCFL(JBCFHJl\]HBH V Z]H+JBCFLQC): CXGIe^GIE7CFH&P9#C A G*BlP(RTSWCXHmYL 
CFGIE7HBG^P0$Ue \bP(P(CxG^A WeICXA=CXHNM(GICXLqM6
> G^C&m L> CFGIHBCFP5mYLQCXGIE]HBGIPQP(CXPKE7e^GICFJBCXLqMzP(G^RTS G^H JWGIC QC): CXG^eIP E    nBG_MznBL(CFG^M(C&m[LQCXG^E7HBGIP w@BHBJ JBG^CFDG^nBeIG^Z]MOSWC&$UP0$bCXHBHU@BHBE4
  
   .  JBG^CXHNMz\beIPF CXS'*]e_MOCFL+" @ L JBGIC G+ZuJW@BeIZ7nUQC&$NMOC CFGIHBCFPIkSBLQC}\]J E]CXJBCFPIkSBLQC}\]JBZ]njQC&$NM
@ n#CXLQHBGIA=AVMJBG^C L HBG_MOGI\]eIG^P(GICFL(@BHWE P(CFGIHBCFLMG+ZjJB@Be^C @BHWJGIPqM " @ LJBGICEU[CXL :{\be^MO@WHBE3@BHWJQPsnl\bL(n#CXG 
M(@BHBEKJBCXLmYL(CFGIE7HWGIP(PQCwGIHBHBCFL(Sl\beIn|P(CFGIHBCFPJIkSWL(C}\bJ A @BPQM+*]HBJBG^E
PeIeIC m[LQCXG^E7HBGIPQZ7njQC%$UM(C :DCFL(JBCFH GIH CFGIHBCFL BL(G^Z7L(G^P(GICFLQM(CXH mYL(CFGIE7HWGIP :D\]LqMOCXPQRTSBe \bHBE7C&E7CXP yCFGIRTSBCFLQM 
> \ A @JWGICXHNMCXG^HBCwJBZ #CXe_M V CXLJ$]CrM(MOCrMOCD G^PQM(C .  .10'-  ;1- @   ;1-    .10'-
	 ~ @BHWJCXG^H#U[C%$ 
M(Z7L A=G^M L MOCXL(\bMOZ]L(CXH \]@5"JWGIC QCFHBGIE]CXH X ZjJBCFP V Z7H .  .10'-  ;1- !oJBGIC|\b@'"sJB\]P eICrM A MOC&mYL(CFGIE7HBG^P9QCB
JBCFL [LQGIZ7LQG^M+*bM V CXL : CXG^P(CFH @ P) \= PsnBn    ~  > G^CXP(C > \bM(CXHBPqMOLQ@($NMO@BL?CXLQAR7E]eIGIRTSNMsCXGIHWC=C`?C%$NMOG V CFDCX\]L(n#CXG_MO@BHWEJBCFL3mYLQCXGIE]HBGIPQP(CgZ7SBHBC u@BRTSWL(Z A CXP(PQC P(Z : Z7SBesn#CXG^A mYGIH'" @ E7CXH \]eIP=\]@BRTS nyCFGIA
mYHNM0" CFL(HBCFH
 Q[Zd:MPQ[U ! #"$&%(')*+,.-
Z[]\ ^`_ba






























































P=0 P=3 P=5P=0 der Ereignisse
Bearbeitungsreihenfolge
sortierter Vektor
mit Iteratoren der EreignislistePriorität P
Zeigern auf Ereignisse
doppelt verkettete Liste mit
PsnWnBGIe^JB@BHBE    C%YL(G^H A G BGICFeIe^CXL Ps@'" nl\b@+JBCFLBL(G^Z7L(G^P(GICFLQM(CXH&mYL(CFGIE7HBG^P :D\]LQM(CXPQRTSBe \]HWE7C
Z[]\ ^`_ba
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3@BLU[CFL :D\]e^M(@BHBE3JWCXLnyCFGIA IkSBLQC}\]JBZ]njQC&$NMw\]HWE7CXA=CXe^JBCFM(CXH ueIZ]M(P JBGICFHUMCXG^HBC A : CXGIJWGIA=CXHBPQGIZ 
































PsnWnBGIe^JB@BHBE     Cf!LQEN\]HBG^PO\bM(GIZ7H|JBCFLm V CXHNMOSB\]HBJBe^CXL
 .10'- 
 "0  .    > \bP    .10'- 
 "0  .   qf!njQC&$NM V CXL :{\be^MOCrM%GIH PQCXGIHWCXL ue^Z]M  D G^PQM(CDJBG^C QCXHWGIE7CFH ueIZ]M(P !
JBG^C A @BL FDCX\]L(n#CXG_MO@BHWE=CFGIHBCFP9nyCFPQMOG^A5A MOCXH&mYLQCXGIE]HBGIPqM C WP @ CXHNMOP BL(CFRTSBCXHWJ JBCXLm L> ~ JBGICFHBCXH
L HKJBCFH5n#ZuZ]e  c CFeIJBCFL(H   	7. n A :    .  2  . :9G^L(J V CXL(A=CXLJ$NM6!UZ7nKCXG^HKm[LQCXG^E7HBGIP V Z7A QC1:DCFGIe^GIE7CFH
ue^Z]M n A :  V Z7Hd\]e^eICXH ueIZbMOP?JBCXPQC1:DCFGIeIG^E7CXHim V CXHNM(Sl\]HBJBe^CXLQP V Z7eIe^PQM+*]HBJBG^E+n#C}\]LQnyCFG^M(CFM :9@WL(JBC 
> CFL ueIZ]MwSB\bM?P(Z7A=G^MxJWGICSGYR7E]eIGIRTS'$]CXG_M6!JWGICSFDC}\bL(n#CXG^M(@BHBE&JBCFPVm V CFHNMOP \b@'"{A=CXSBLQCXLQCSP@'" L(@5" C
\]@5" A @WM(CXGIe^CXH@BHBJ JBCFL FDC}\bL(n#CXG^M(@BHBE \bHBJBCXLQCXLzm V CXHNMOPzJBCFH U[Z7L A @BE A @iE7CXPqMT\bMQMOCXH!: CXHBH FDCB
LQCXRTSBHU@BHBE]CXHge *]HBE]CXL(C 3CXG^M{GIH PsHWP9BLQ@BRTS+HWCXSBA=CXH&ZjJBCXL9\]@5"onWeIZjR $jG^CXLqMOC9CXPQP(Z7@BLQRXCFH+E7C1:{\bLQMOCrM
:9G^L(J
> G^C c @BH($NMOG^Z7H A @BA mYGIH5" @ E7CXH @   1-   .10'- ~ @BHBJ \]e^eIC c @BH($NMOG^Z7HBPO\bnBP(RTSBHWG^M(M(C A @BA mYHUMJ" CXL 
HBCFH V Z]Htm[LQCXG^E7HBGIPQP(CFHGIH+n A : \]@BPsJWCXL i\]LqMOCXPQRTSBe \bHBE7C V CXLQL(GICFE7CXe^HJBG^CXP(C JB@BLQRTS CXGIHQG+@WM(C	K;
f!njQC%$UM !l@BA 3@BE]L(G?yP0$bZ7H lG $NMOCxJB@BLQRTS\bHBJBCXLQC IkSWL(C}\bJBP\]@BP A @BP(RTSWeIGIC H CXH

	,CDA,' -/>%21 %@/>587$9:58; ;,CD/>5 /
X \]RTSJBCFL L HBG^M(G \]e^GIPQGICXLQ@BHBEK\]e^eICFL6G+ZjJB@Be^C M(L(G^MQMJBCXL6IkSWL(C}\bJ GIHCFGIHBCVmYL(CXG^E7HBG^P(P(RTSWeICXG " CVCFGIH!JBG^C
CFL(PQMn#CXG FDCFCXHBJWGIE7@BHWE=JWCXP IkSBL(CX\]J :9G^CXJBCFL V CXLQe \]PQP(CFH:9GILQJ @ P  \4!PnBn    ~ 
 _ae`d Z&Z]QaU^W^\gUud]Q[e`UXZbcMPQ[j`MPv&W M ZDU&PXZ !  "!$#&%'!$#(#*)+)-, */. 1032+*5476 e S9MPQ 8"!$#&%9!$#(# W Mcvj`MPmnMcQaU^Z TVmnM :e`v]w*TVq^v]MGO`e6U <; >=(? \^U^W A@CB% (!&= Q[Zd>D
E <; -F QSZJd:McQaU^MGt_[T6Z]Z]MGWgMPv"H e`v M/IKJQ S^_aQ[eVd qgM* 4 W Q[MMPQ[UADMcm&T!Pgqge6v QamPg_[MPmnMcU6d QaMcvdD
Z[]\ ^`_ba
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Initialisierung der Module
Solange Thread laufen soll
Deaktivierung aller aktiven Module
1. Idle−Funktion aller aktiven Module aufrufen
2. Ereignisse bearbeiten, solange Zeit ist 
3. Warten, wenn:
kein neues Ereignis und
alle Ereignisse bearbeitet 
PnBnBGIe^JB@BHBE    C PnBe \b@'"JWCXLmYL(CXG^E7HBG^P(P(RTSWeICXG " C!GIHWHBCXLQSl\]eIn&JBCFP IkSBL(CX\]JBP
> CFL PeIE7Z]L(G^M(SBA @BPJBCXL mYL(CXG^E7HBG^P(P(RTSWeICXG " C9E7C): *]SBLQeICXG^PQM(CFM6!NJB\ H JWGIC FDC}\bL(n#CXG^M(@BHBE?JBCXL mYL(CFGIE7HBG^P(PQC
A=G^M%JBCFL{S RjRTSBPQM(CXH YL(G^Z7L(G_M7*bM%GIHWHBCXLQSl\]eIn3CXGIHWCXPQ$bZ7HBPqMT\]HNMOCFH 3CXG^M(GIHNMOCFL V \]e^eIP  @ o\]LO\bA5CrMOCXL   
  .10 "- 
 ~ P(CFG^MGISBLQCXA Ps@'" M(L(CrMOCXH @ mYL0$]CFHBHU@BHBEwGIH JBCXL '   .  c @BH($NMOG^Z7H?CXGIHWCXPG+ZjJB@Be^P ~ nyCFE7Z7HBHWCXH
@BHWJ!bPQZ" CXLQH GISWL(C FDC}\]LQnyCFG^M(@BHBEsG^HBHBCFL(Sl\]e^nVJBG^CXPQCXL 3CFG^MvASR7E7eIG^RTS G^PQM !b\b@BRTSz\]nBE]CXP(RTSWeIZ7PQP(CXH :9G^L(J C
E  > GIC '   .  c @BH'$UM(GIZ7HzJWCXL G+ZjJB@Be^C<:DCFL(JBCFH3n#CXGbQCXJWCXA,uRTSBe^CXG " CXHBJB@WL(RTSBeI\]@'"yE7CXHl\b@=CFGIHBA5\]e
\b@'" E7CXLQ@'" CXH!@BA JBCXA G+ZjJB@BeJWGIC G#R7E7eIG^RTS($]CFG^M A @tE7CXn#CXH!\]@'" V CXL+*bHBJBCXLqMOC *]@ H CXLQC uG 
M(@l\bM(GIZ7HBCFH @ A OF ]CXA '" \]HBE7CFHBC > \bM(CXH! nyCFL(PQRTSBL(CFG^MO@WHBE V Z7H 3CXG_MOP(RTSWLO\]H($bCXH ~tA @=LQC}\]E]GIC1
LQCXH > GIC{G^H '   . V Z7LQE7CXHBZ]A5A=CXHBCFH5f #CXL(\bMOG^Z7HBCFHzJ @ LJ" CFHsQCXJBZjRTS5HWGIRTSNM A @K@BA " \]HBE7LQCXG^RTS
PQCXG^H * A JBGIC > @BLQRTS'" @ SBLQ@BHBE $]Z7A Be^C	KuCXL P $NMOG^Z7HBCXH A @ V CXLO\bHBe \]PQP(CFH!'$\]HBH|JB\]PG+ZjJB@Be
A=G^M`JBCXL c @BH($NMOG^Z7HK  1-   .10'- mYL(CXG^E7HBG^P(P(C V CXL(PQCXHBJWCXH > GICmYGIHBSl\be^MO@WHBEwJBCXL FDCXJWGIHBE7@WHBE

<
  A @ H Jl\]n#CXGEN\bLO\]HNMOG^CXLqM :DCFL(JBCFH
  PeIe^C mYL(CFGIE7HBG^P(PQCzGIHtJBCXL i\]LqMOCXPQRTSBe \bHBE7C :DCFL(JBCFHG^HtJBCXLxG^SBL(CFL [LQGIZ7LQG^M+*bM!CFHUM(P9BLQCXRTSBCFH=
JWCXH 9CXGISWCXH'" Z7e^E7C=nyCX\]L(n#CXG_MOCFM  E]CFJBCXL jeIZ]M :9GILQJ " @ LQCFJBCXPzmYLQCXGIE]HBGIP A3\0KuG^A3\]eYCFGIHBA5\]e
\b@'" E7CXLQ@'" CXH  G^L(J5Jl\]P{mYHBJWCsJBCFP V Z]L(E7CFE7CXn#CXHBCFH43CXG_MOGIHNM(CXL V \]e^eIP  CXL(LQCXG^RTSUMDn A :  @ n#CXL 
PQRTSBL(G_M(M(CXH!nBLQGIRTSNM!JBG^C?m[LQCXG^E7HBGIPQnyCX\]L(n#CXG_MO@BHWE3\]n!#@WAGIAH'*]RTSWPQMOCFH uRTSBe^CXG " CXHBJB@WL(RTSBeI\]@'"
\bATPsH5" \]HBEKJBCXL i\]LQM(CXPQRTSBe \]HWE7CwCXL(HWCX@WM A @gnyCFE7GIHWHBCXH
A  X \]RTS JBCFLFDCFPQMOG^A5AV@BHBEJWCXL i\]LQM(C A CXG^M CXLJ" Z]eIE]M CXG^H Ps@'" LQ@'"9JBCFL  C PQM(CXA " @BH($NMOG^Z7H
 .  .	1- @ n A : o   @BHNM(CXL JBCFA DGIHU@NK ~ !@BA JBCXA uRTSBCFJB@BeICFLzJBCXPFDCFM(L(GICFnBP C PqMOCXA=PzJBG^CG#R7E7eIG^RTS($]CFG^M A @+E7CFnyCFH!JBGICxHWGIRTSNMnyCFH R]MOG^E]MOC+3CFG^M\]HBJWCXL(CFH YLQZ A CFP(P(CFH A @BLU[CFLJ" @ E7@WHBE
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